A 3-day-old 63-kg Simmental bull calf was presented to lected would have markedly decreased the chance of recovery the Purdue University Veterinary Teaching Hospital with of the organism by culture. the client complaint of inability to rise. The dam was a firstcalf heifer, and the birth was complicated by dystocia. The manager reported that excess forefeet traction was required during delivery. After birth, the calf was fed 1 1/2 quarts of Surgical exposure of the affected formed. This allowed for drainage of muscle mass was perclostridial toxins as well as exposure of the area to air. Penicillin (40,000 IU/kg) was given intravenously. Two liters of plasma were administered as failure of passive transfer was suspected due to the history colostrum and then an unknown amount of powdered milk. When held in a standing position he could not bear weight and low total plasma protein. Antiserum was not available. on his rear legs. The farm has had a history of clostridial Despite these efforts, the calf died 6 hours after admission. myositis (blackleg), and a vaccination program against Clos-A complete necropsy was performed. Gross examination revealed that the right hind leg was markedly swollen and tridium chauvoei was practiced.
minute. There was marked crepitus and swelling over the entire right rear leg, which was most prominent in the quadriceps region. There were harsh lung sounds evident throughout both lung fields. A flexural deformity of the left rear metatarso-phalangeal joint was observed. The calf was incapable of bearing weight on either rear leg. Radiographs of the right rear femur were made to determine if a fracture was present (Fig. 1) . Emphysema was noted within the muscle tissue. A linear pattern was created by gas following muscle fibers. The tightly packed nature of the gas stripes suggested On presentation, the calf was alert with a temperature of had severe, diffuse subcutaneous edema with a yellow gelat-39.2 C, pulse of 126, and respiratory rate of 30 breaths per inous fluid. The thigh musculature contained multifocal hemorrhage and emphysema surrounded by normal muscle tissue. This pattern was observed in several superficial and deep muscles of the hind limbs. Linear hemorrhages were also observed within the affected muscles. Histopathologic examination of skeletal muscle collected from the right hind limb revealed severe, diffuse necrosis and inflammation (Fig.  2) . Muscle fascicles were separated by large areas of emphysema and edema that dissected adjacent myofibers. Large nu or mbers of neutrophils were between fasciculi. Swollen, rupted sarcolemma observed. Sections intestine, gross and and granular sarcoplasm were commonly of brain, lung, heart, liver, kidney, small and colon were microscopically unremarkable. The histopathologic lesions and FAT results were conlocated around necrotic fibers hyalinized myofibers with disthat the present. findings matocrit gas was within the muscle. No osseous lesion was A complete blood count was performed. Pertinent were a low total protein (4.8 mg/dl), anemia (he-22.9%) and a severe toxic left shift in the leukogram sistent with a diagnosis of to C. chauvoei. Clostridial myonecrosis is a disease of cattle produced when bacterial spores present in the muscle proliferate and elaborate toxins. 2, 8 Death usually results from the mia. The clinical course tends to be acute or (1,550 lymphocytes, 2, 150 polypmorphonuclear neutrophils, 100 metamyelocytes, 950 band neutrophils, and a notation necrotizing purulent myositis due of 3 + toxic changes in the neutrophils).
Because a vitamin E/selenium injection was administered at birth, a clostridial myositis secondary to unsanitary injection technique was thought probable. Infection caused by a clostridial agent present via a hematogenous route was also considered because of the high incidence on the farm of origin ensuing toxeperacute, and animals are often found dead. The origin of the spores in the muscle tissue has not been determined but may be via hebut deemed less likely due to the calf s age. matogenous spread from the gastrointestinal tract. ClostridSamples were collected for anaerobic culture and fluores-ium chauvoei can often be isolated from the intestinal tract cent antibody evaluation" from the affected muscle tissue, and liver of normal animals. 2 In our study, it was recovered forestomach contents, and feces. lected via an incisional biopsy. Identification of C. chauvoei in muscle and forestomach contents was accomplished using an FAT. The use of the FAT has several advantages over culture. Organisms do not have to be viable to be identified. Clostridial organisms such as C. chauvoei are very sensitive to oxygen. 7 The FAT is an effective way to identify organisms that are difficult to grow and are not readily identified using conventional biochemical tests. 4 Even if C. chauvoei had grown from this sample, 1 of the fastest and most efficient ways to identify it is the FAT, which is more practical than using guinea pig inoculation and protection by specific clostridial antisera. 4 The calf in this case may have developed the disease because of a combination of factors: high environmental contamination, muscle injury, and lack of protective maternal antibodies due to failure of passive transfer. We hypothesize that either calving trauma or the perinatal injection of Vit E/SE caused significant muscle injury. Although during delivery traction was applied to the forelegs, hip lock caused by the maternal pelvis may have damaged the rear legs. Ingested C. chauvoei spores spread from the intestinal tract were able to colonize this area, and a clostridial myositis resulted. A positive fluorescent antibody test for C. chauvoei from both the wound and the forestomach supports this hypothesis. This mechanism is similar to that proposed for the death of older cattle with blackleg secondary to transport trauma. 5 Blackleg is most commonly a disease of young cattle aged 6-24 months. Although in utero infection of fetal lambs with C. chauvoei has been reported, 3 infection has not been reported previously in a neonatal animal. Exotic birds, particularly Psittaciformes, continue to rise in popularity in North America, and such animals represent a small but growing and significant fraction of companion animal accessions to diagnostic laboratories. In this report, we describe an outbreak of Pacheco's disease caused by a herpesvirus of psittacines (PSHV) in an aviary that had been closed to introduced birds for 4 years.
Sources and manufacturers
An aviary in Wyoming, which had 55 birds, mostly psittacine species, lost 6 birds to an acute disease with few or no premonitory signs over a 2-week period in March 1991. The 6 birds were 2 golden mantle (eastern) rosellas (Platycercus eximius cecilae), 2 red-fronted parakeets (Cyanoramphus novaezelandiae), a Senegal (yellow-bellied) parrot (Piocephalus senegalus senegalus), and a double yellow-headed Amazon parrot (Amazona ochrocephala oratrix). Clinical signs, where present, consisted of profuse watery bright green diarrhea and depression terminating in death within 24 hours. Treatment comprised doxacycline given intravenously. The presumptive diagnosis was chlamydiosis.
Two affected birds, the double yellow-headed Amazon parrot and a red-fronted parakeet, were submitted to the Wyoming State Veterinary Laboratory for necropsy examination. Diffuse red mottling of the liver and multifocal serosal and mesenteric petechiation were present in the parrot. Gross lesions, apart from pulmonary congestion, were absent in the parakeet. Routine histopathology was performed on liver, lung, spleen, kidney, pancreas, small bowel, rectum, thyroid, parathyroids, and brain (parrot) and on liver, lung, spleen, pancreas, small bowel, rectum, heart, testicle, and pectoral muscle (parakeet). Samples of liver were taken for direct fluorescent antibody (FA) examination for chlamydiosis a and for Pacheco's disease, as well as for negative stain electron microscopy.
1 Formalin-fixed liver from the parrot and deparaffinized liver from the parakeet, which had been processed for paraffin wax blocks, were postfixed in 2.5% glutaraldehyde in 0. transmission electron microscopy (TEM). Secondary cultures of chick embryo fibroblasts (CEF) were inoculated with hepatic homogenates, incubated, and examined for cytopathic effect and by direct FA. Ten-day-old specific-pathogen-free embryonated chicken eggs were inoculated via the chorioallantois 8 using hepatic homogenates and, after death of embryos, hepatic and renal samples were taken for negative stain electron microscopy. Routine histopathology was performed on embryos that died, and hepatic samples were processed for TEM.
In the parrot, significant histologic changes in hematoxylin and eosin (HE)-stained sections and in 1-µm plastic sections were seen, including marked disruption of hepatic plates with degeneration of hepatocytes and bile duct epithelium and accumulation of intracytoplasmic osmiophilic lipid droplets in hepatocytes (Fig. la) . In the parakeet, there were large areas of acutely necrotic hepatocytes, at the margins of which were hepatocytes with pale eosinophilic intranuclear inclusions and syncytial multinucleated hepatocytes (Fig. 1b) . There was a moderate diffuse infiltrate of plasmacytes and lymphocytes around portal areas. Other changes in the parakeet were multifocal syncytia in villous enterocytes and lymphoid necrosis in enteric lymphoid aggregates. Unenveloped viral particles (105.9-115.9 nm diameter) with distinct capsomeres possessing a stain-penetrated central hole were detected ultrastructurally in hepatic homogenates from both birds (Fig.  2a) . Identical particles, some enveloped, were found in hepatic homogenates of inoculated chick embryos (Fig. 2b) . Viral nucleocapsids (92 nm diameter) that were hexagonal in profile were common in the periphery of hepatic nuclei in TEM preparations of liver. A small proportion of viral particles had electron-dense cores, and some were present in perinuclear cisternae (Fig. 3) . Identical intranuclear Herpesvirus-like particles were in hepatocyte nuclei of inoculated chick embryos. Typical Herpesvirus-like cytopathology of swelling, granularity, and detachment developed in CEF cells at 36-48 hours postinoculation. There was positive staining of hepatocyte nuclei on direct FA for PSHV; intranuclear fluorescence on FA was also present in chick embryo fibroblasts. Chick embryos died at 6-10 days postinoculation and had multifocal necrotizing hepatitis with inclusion bodies. No Chlamydia were detected on FA staining of liver of either
